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-Di 



2fl0 



10 GATEWAY 

200 HEHORY 

2B0 ... DETECTION OP CHANGE OF MESSAGE VALUE 

202 ... PERIODIC/EVENT fSESSKZZ BUFrEJt 

201 ... EVENT/PERIODIC MESSAGE BUFFXR 
270 ... SENDING OF EVEMT MESSAGE 

260 ... RECEPTION OF EVIEHT MESSAGE 

250 ... RECEPTION OF PCRIODIC MESSAGE 

24 0 ... SENDING OF PERXODIC MESSAGE 

230 ... COMMUNICATION *firH INFORMATION-SYSTEM NEnTORK 

220 ... COMMUNICATION KITH COHTROL-SYSTEM NETWORK 
300 ... BUS 

600 ... CONTROU^R FOR INFORMATION-SYSTEM NETWORK 
700 ... DRIVER FOR INFORMATION- SYSTEM NETWORK 
400 ... COHTROU^ FOR CONTROL- SYSTEM NETWORK 
500 ... DRIVER FOR CONTROL- SYSTEM NETWORK 

30 ... INFORMATION-SYSITEH NETWORK 

20 ... CONTROL- SYSTEM ^fCTWORK 



(57) Abstract: A gateway and distributed system for efficiently connecting a network which periodically hold communication to 
a network which hold communication in an event-driven way. A gateway for connecting different networks together receives a 
periodical message, sends, when a change of the received periodical message is detected, the periodical message as an event message, 
receives an event message, and sends periodically messages, 
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•7 — i:7^0^-y-fe — i^^jE|(^ii!jf^^!J^^t'STfe^o 
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So 

^ <&*M-r s ;t © 

■7-^ (£^T. Tit $g^;t- h r7-/7 J i^ffv-r. ) <h^^pt 'yfe — fx;^^ 
:n 1 0 , %m^^^-V hU-i^ 2 0 tm^^^-y h U — 3 0 Izm 
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7 — 3 0 ICftC AN (Controller Area Network) ^rfflV^Tl^^o 

y- h'^i-rio«, cpuloo, ^^'j2oo, /txsoo, 

tll^T- y hU — ^:=i>hn — ^ 4 0 0. ^fJt^^^ >;/ h"?—-^ K ^ -f /\* 
5 0 0, ItfBl^^i'-'y h "7-^ n > h n — ^ 6 0 0 . -ff IS ^ h "7 - il7 
H ■^-1' /\' 7 0 0 e>*i^$nTVi^o 

CPUIOO. p^^U 200, Pim?k^ y hU — ^n>hU — ^ 400, 
tf lE^T- >;/ h C? — D >hn — ^6 0 0\t. {f-^^T^^/XX 3 0 0 Id 
^^^nTVi^» CPU100t^^^U 2 0 0 l3BB1t^nTVi^:7'n^ 

^ A^K^m bT, h'7— i^=i>hn — ^40 0. mn?^^- 

y hy-/7 K^-f/N'S 0 0, mm^^-y h'7-i^33>hn — ^ 6 0 0. 

tsfg^^^y hu — -^ H^-f ;n* 7 0 0 ^^j^^bT, mm^^y hU — ^ 

2 0 <tiS$gl^T^ y h 7-^ 3 0 <h<^rB^T^ !y -t — -:^<753^^^tT"5o 

aOt^^^- >;/ h "7 — 3 > h O — ^ 4 0 0 J^S'lt^^^ >:/ h U — H ^-f 
A' 5 0 0 i:gE^^nT*5 0 , Mm^^y - ^ F ^-T A* 5 0 0 \t.Wm 
Ik^v V^ — ^ 2 0 \zmm. ^ n> $fj'<lf ^ >y h 7 — ^ 2 0 ^ ;< -y-fe — 

v — ^ H^-r;N* 7 0 0 t.^m.^nx^K> . mm-^^-v v^ — ^ k^-t/n* 
7 0 0 mtm^^^-v hu-'!7 3 0 \zmm-^n. mnm^-y hu — C7 3 o 

'J 2 0. 0 {C«0 S (Operating System) 2 1 0 (Dm. Pim^^- y 

h u-'^mm^m 2 2 o.mmi^^y hu-^mmm^m. 2 3 0 

-ti-->*iimMS 2 4 0 . -fe-->*S{t5[l31 2 5 0 . -T ^ > h 

-tl->^Sm^3g 2 6 0 . -1'^> h «y-tl--;^ilim^31 2 7 0 . ?^y±- 

z^m^it^tiifnim 2 8 0 07 y u ^--> 3 >yo A;6^fe^t^nTVi 
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*^5S^!JC7)0 S 2 1 0 i LT«. OSEK/VDX^fT, OSEK/VDX 
Operating System Version 2.0 revision 1 (1 997) {CfBtfc(^OSEK 

^Tcs mmj^^y hu-^mmfiB.m 2 2 0 hi^x\t. osek/vdx 

l^fr, OSEK/VDX Communication Version 2.1 revision I (1 998) tClH 

«^coo s E K - coM^mmT^o osEK-coMfip< ^y±:->^mm 
izif^nrz I D-trgmr^p^ y ± - ^w^t ^ mn^^m i^x ^ , 

^ifl-oX. y h U — 1^ 2 0 ±(D mM :^ y -t. — zy (D ^ -^^ ^imT ^ 

^—'> 3 >y°n ^"^ J^A^ S EK- C OM(D h?l Service (DUfOX 
Send MessageO ^D5^0^m-r d ^T, ^J^Sf ^^-^ >y h "J— z! > h d - 

^4 0 0 ^mvxy^ y-t-i^^mmm^-y h u - '!7 2 o ±\zmai-r ^ :i 
^itm^-^nrc^m-t^^ ?^ y^—v<D i d lt*5 d . 111 1; i d 
^ 4 0 0 t^gifs ioii ^ ^tf3. mmk^- y V ^ - ^ n y V u — ^ A Q ^ 
\m(Dtz^(D%\\y)'^?3~^'^ti^^mi-^rv. wm%^- v v ^7 — ^ 2 0 ±(Dp^ ^7 

ii-f:^^lxi9iitrd i/i^'T^-S, fx 0 ^ «y-t - 5/' , OSEK- 
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COMCD API Service (DZht^X'^^ Receive Message 0 ^Dfr/ajf 

:^mmmxi'is mn^^-y hu—^mmii^m2 3 o osek- 

^— ->3 >yny^A;5^e>OSEK-COM(DAPI Service (OV^ii-DX 
Send Message 0 ^ig^rXffiTd <i:TlltT^n, 1t$gl^^ h "7 — ^ 
=i>hD — -^6 0 O^SLT^ :y-ir->?^1f |g^^-j/ h'7 — i>3 0±lc 
iitii-r^ chd^-e^^. t«$E^T^ h >7-i^ 3 O tJ^ e, cD;^ «;/^z — 

^zi>hD — ^6 0 0 (iSmtllii^^fT^. tffS^^^-;/ hU — ^n>h 

p — ^ 6 0 0 75^e><^smfiJOii^(;i.t oit^g^^^;/ h u — '^mm^m<o 

OSEK-COM(D API Service cOLN<hOTS5 Receive Message 0 ^ 
i^^B.'^m^M^-y hU — 'y 3 O'v^ y i^^mMT ^m^^lz-Dl^^X 

mmoj:^ \z. m'm^^y h v — i7u > h d-^ 4 0 0 \tmm^^-' y 
V u - ±(Dn.Wi(DmM y ^1- -y(D^fi^ . m^<D i Df}^if^tirz 
^y't-i^^^m'r^ %r^^^noo c:n<£§itTos 2 1 0 ^s. 
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2 5 0 0 (D^aScDfittn^^ 2Ii]^fflViTUiBJ-r^. v-^ — v'^'m 

MS2 5 0 0 ^-r^?sf ^^-^y h7-^^ 2 0;^^^e.m«^3Zi^7^cSm^ «y 
-tr-i^^K^tii-r (M^ 2 5 0 1 ). iinti, tti a! J; 3 l;i . ^Jt^^T->> 
h"? — ^ai^tMS 2 2 0 CD Receive Message 0 ^P^t)^ til T C <i: TUfr ^ 

2 0 2 iCtBlt-r^ (M3g2 5 0 2) „ ^Z-l:. j^^-'r^>h^«y-fe — 
>?;\'^;/ :7 T 2 0 2 O^gjg^^ 3 m^ffi ViTU£0J-r ^. t^ilit^) 

:7 T 2 0 2 V^ — V' I DIHIgMi^ 2 0 2 1 0. ^[nlffi (^gf 
^;/-k->^(Z){a) fBttM^ 2 0 2 2 0. MlHlfiS (SI>tO 1 HI hu fClSft 
\^tz.:^-j^L — V'(Dm.) S2it^^ 2 0 2 3 0 Sr^T -5. ^e>lC^ne)<^m 

2 0 2 1 0 tl, 2 0 2 1 1 . 2 0 2 1 2. 2 0 2 1 3 

^[Hj-fiifsitMJi^ 2 0 2 2 0 -en^'no i d^jcm^ 2021. 

pIJ^ 2 0 2 2 2, 2 0 2 2 3 mfi^^^^c Btl lEllitfBit®^ 20230 =b 

I^ittZ I D^lZ. 2 0 2 3 1. 2 0 2 3 2. 2 0 2 3 3^ 

"B)^^. I D 2 CD^ ^:/-b:- -^-CDIDc^ffl (2) ;*^*^*gt 

2 0 2 1 1 (C, ^iHlffi (20) 2 0 2 2 1 (1. huIhIM (18) ti^ 

^J^2 0 2 3 1 {dlBlt^n-Sc 

^S 2 5 0 2 T, K^tB «;/-tl — S^C7)fiSlS. ^ (7) / iz - (7) 
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^ .y-fe-e^co^-g-. m^tiivrz^ y±-z^(Dm\tmi0i. 20221 izmm, 

\tmi^ 2 0 2 2 2 {CfBlfr ^. 
^UT^^f;!, ^ •;/-t!: — s^M^-fk^iiiMS 2 8 0 0 ^^ibf^ mm 

2 5 0 3) o SK-rS^'^, ^y-t: — f/CD^ :y -fe— V I D^jg 

■r. 

^il:^ai^a3S 2 8 0 0 4 H^ffiViTlftHJ-r^o ^ '^/-t- v^^fl::^ 

-So 

(Aa^280 1).^JA 3 0 :fe T , I D 75^' 2 ^ ir — v^T 
^iHlMJi 2 0 , huIeIMH 1 8 Tfe D , ^ti^o I D 6 (DpC — 

v^Tsnt^, ^mfitfie 4 0 0 . fjiEiM=b 6 4 o o tipI i;t^^o 

^Sftb (MS 2 8 0 2 ) , HtlEHlM<h4'I«I{itJ?>^'(W| — OJ^-&ti^(D*^f{i$ 

> h ^y^L-i^mmnB^m 2 7 o o \z-Di^xf^ 5w\^m^^xm.mr^o -r 
-r ^> «:/-ti-->*iim^ffls 2 7 0 0 ti^-r. mm • -r^> •;/ir 



' D.mM^ — -?-\ a m M 

m-^coi^' — Ti- ^ CD z 1(^(2 I CO ^ /I ^^ua — ^^^ y^M < v> • 6^i/ 
i y 4^m^CD^' — ^.<' y^mMCD<b^(^ 0 2 4^ — £. ^ ^<-ir^Mfi$ 

^« KQ) 2 jQ^a I ^o.^') £{:::} El s mTi^M ' (2 o i z SW) ^4-S^2S2.^ 
^M^Mm^mM-h^co z 0 Z ^ ^ ^^u^~ — ^^^ H < 

° 9r 4-i?3 5: — 2v a- a I y a. — £, H ^^-^^Mum^ ^ — ^ ^^-^ 

puas ^2} c :f o) vjztna * 0 Z 2 lEliJ^) QU^mWCDa-7\. 

n M}ie£^j< — It-/:, -j^c) 2 a I ^a-^^sf riia e ^ ^j^Yfi^} ° ( i 0 z 2 
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20254. 20255CDJ;-5lC§m$n^.i^,C CI T «Ji^ ^ -t- 
-:/ 2 0 2 5 1 CD^mUm\Z}f^ y\L — >^<D^\Bim\t 1 5 T ^ ^ <D 

t bTVi^o MM^ y± — z^2 0 2 5 1 <Dm\t 1 5, 2 0 2 5 2, 
20253, 2 0254CD{ittil 8. 202 55c^{itJ^20T^^o M 
^y-t-f/ 2 0 2 5 2 -^^m^^l S^^i=> 1 8 iC^lb 

b, ^ >^7'T, M*^ 1 8 0-l'^> h ^ -y-fe— 2 0 2 6 1 T&^M 

2 0 2 6 2 Ti^MtB^n-So 

:^\z. 'X^>h:!^y±—z>^m.vmn^^vh'7—^3of}^ih. mm 

n-Sc dO^'J^i^^, OS 2 1 OtZctoT, tf $g^^^ y h '7-^±<7?;^ :y 

-k— vo^m-r ^> hTSii^n^. it$Bi^^-;/ h y — 3 0 ±t«, 

-1" ^> h ^ ir — >?^{i^31 2 6 0 (D^ST^ -5 < ^ > h ;^ 'y-k-i/ 
^{f^S 2 6 0 0 ©z^n^m 7 (a<£^l.iTI5iBJ-r^. 'r^>h7^-;/-t- 
>^S^IMJi 2 6 0 o^i, ^-rifig^^-^;/ h "7-^:7 3 0 fX 0 * n/c 
^m^^ iz-S^^St^tBt- 2 6 0 1 ) c :in(i> tiFiztiCDc}; ^ \Z. 
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mm^^-y h U — ^mmm^m 2300 Receive Message 0 ^P^D^ffif ;i 

2 0 1 {ClfBIS-r^ (MS 2602) o Z.^-X:. -r^>h - il^p^ y ^L- 

-J -fe- i>nyyT2 0 1\t.:^ y ii— I D IBIt^l^ 2 0 110, MlSIt 
lli^2 0 1 2 0 ^Wr^o $ lC^ne>omt^J3:. I D^^JClBitT^m 
^(Cr^frt e>nSo -TT^cCt)-^. I DlSltm^ 2 0 1 1 0 ^i, m.^ 20111. 
^^2 0 112, 0 2 1 3 ^7&i {iilHItM^ 2 0 1 2 0 

m^2 0 12 1. ^^2 0 1 2 2, ^i^2 0 1 2 3#7&^e^^„ ^811 

(Dm\t.m.^2 0 12 1 tCl21tT^o I D(Dmi)^ 5 ':/■fe->^(D«•&^t. 
©E^ffib;^^^. ^yir — >?©{it«M^2 0 2 2 (zfeig-r^o 

J1»!p< ^:/-fe-i/5ll«M3g 2 4 0 CDMST^.^, mm^^y^ — V' 
itilMS 2 4 0 0 iC-^ViX, ^ 9 H^^ViTmH^T^c M^p<^y-t-i^ 
iil{tM3il2 4 0 Ji, $iJt«^T-y h '7-iJ7CD^ ';/-tr-i^Oilim^»!tC LyS: 
i)^-:>X. OS 2 1 Oi)^mm&^\zmWi^ti-^\-y^. ml&o^^olz. 

—nmrnx^-x. um^^- y h^y — '^ 2 o <D-t^x(D:^ y'^—vom.mm 

mm:^y\L-i>m.{t^m2 a 0 o^i^-r, -r^>h - mm^'^y'^-v^ 
ny 2 0 1 t^i^mm-t^ ^ y't-'j<Dm.^m.^^-r mm 2401)0 
r^, m.m-t4>?^y^'-i^\t.±xi'Dx'^m.i^x\f^^o mpL\t. ^smtc 

^^^m-^izxt. 2 0 12 1 icfsit^nTVi^^iHiMtD 1 0 o^n^ 

£±lTc 




wo 01/45329 PCT/JP99/07042 

1 2 

±-'y>(Dmm^'nv (^aS 2 4 0 2 ) . CintS, mm(D^o\z. send 

1 D tmn^-Cm^^^ I D t(D>c^J^::^|BitLT*5< . 

-hf25aS 240 1(i:MS2402 ^T^TCO^ iz — 5/{c:o ViT,^T 
t-^^T^Dil-r (MS2 4 0 3) o 

1^±>0^ -r ^> h ^y-fe-i^^&atf fgl^T-U/ h "7 — 3 0 M 
y^ — i^'&I^^UW^^-y hU — '!7 2 0 ^(Dy^ y "iz — (D 0) Wi 

^^^^y h U — -^ 3 0 y h "7 — -^ 2 0 ^ g 3^ CO Iti {•^ 

ir — >^fC3»ViT. If^g^T-^;/ h'7 — ^ 3 0 ^CO-r ^> h }^ y ^—i^(D 
^m^^ 5 >i;7\ $iJt5f hU — ^ 2 O'^Ojl^^ -y-fe — S^CDMft^ 

5 ^> h • :y ir — ix/N'^y y y (D 1 D^^ 1 CD ^ .;,-ti_v? 

0:>m(Dmmmi^2.0 l 2 1 (T^^^bO^t^^^^bTVi^, l](i±>5-;i>^ <=> 

^> h ^ y — 20161. 20162, 20163<D=j:-5 

tCSm^ns. ^ > h ^ y ± — 2 0 1 6 1 <D m\t 8 0.. 2 0 1 6 2 
cDftfig 0 2 0 1 6 3 ©M« 1 0 OT^-S. mM>^ y±—i^\t. 

— ^MMT. 20151. 20152, 20153, 20154, 

2 0 1 5 5 CO 5 {ziMtfci^n^o mm^ yt--:y(Dmit. mm-r^mA 

"CCO^ y±:—-:y(Dm(D$E^mM. 2 0 12 1 om^^m^^ ^n^o Lfc^^-o 
-C . mM^ y± — i^ 2 0 1 5 1 , 20152, 20153(7?mtt80, 
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mM>^ y±:—'J 20154, 20155 com\t 10 0 "V^^o 

uii. mm^ y^—>^ 2 0 1 5 3 ^'Mtiivrz'^^ h^u^-ti-i/ 

2 0 1 6 2 (D^m\z^ Kii^f)^9 0 IZ^ift^-^^^ :^<DmM:^ y\L-iym 
ihm\Z-i h ^ v^ — 'J 2 0 1 6 3 COSiltCct K) M*^ 10 0 \z^it-t 

i^-:? T^lrT^^J'f^^^T ^ A C C (Adoptive Cruise Control) $iJt3:i 

^, 

-ft h '7 — ^ 3 0 h -^x-f 1 0 <D15 7!>^. 

fT5 :Mf y-->3 >->7.-7^A 6 0 -f h i:J^^UTlt$g^ 

->3>->7;7"A, >r$'-T-y his*, ^' - V ^ 1'^>h^ 
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MM ^ y t—i:^(Dmm iimm\z^<D^mii!^mt:^mx^ . ^tcmajm^t 
h u — ^(Dm^\z cAN^^yhu — ^^m^^^fz, :i(D^o izmm\zm— 

(D C AN n > h u — y ^\^W.l^fz-^-( ^ n n > h n — ^ ^j^mT ^ :i t 
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/JlSSO-^TTP (Time-Triggered Prolocol)^cOT-'7 hy — 

m^^fcfiKDZB Optical, I D B (ITS DATA Bus) , V A N (Veh i c 1 e Area 
Ne twork) mcD^-y hU — ^ ^ ^^ffl L T J; c mm^^- y h "7 — '^7 tm 

y^Jt-X^^L ^^oyJ}M:^^^^o ^t:im^t^^ y h "7 — ^ m ^ :i tX . 

'>7.T-A(Dmi±m^t^^mx^ ^ t^^vyj]^^^$>^o 

:^^m(D—mmmxit. mmm^-y hu-'^mmmmz 2 ois^um 
mm^-^ y h "y-^mmmm 230 tz, osek - c ou(Di±m\zLtc 

tiimizLfzi^^-^rcmm^^^y hu- ^mmmm$>^i^itmmm^'^y h 
u-^mmmmt-r^:ihhx^^, ^mtccto. ^K^fxi^mco^mm 

^^m<D—mmmx{t. mm^-y h "7— ^cDM^tM^^i^ y^—i^iz 
-k^r-mtL.Tc:^^. ^yiz-z^m\zmm^^PL^:: Lhx^^o z.(o 

^•fJ^;^#^tTfB^t bTi5 < o os2ioti. nm:^y^ — v(omm'^-(^ 

>^\Z^iD^X%mii^^-y H "7 — i^iift^ii 2 2 0 ^Kj-T ^ i , 
itmr-^^;^ >;/il--:^co I D^r^To MP^^^ h '7 — i> ilff^flS 220 
OS 2 1 0 75^^}ig$n;tIDlcSo'l.iT'r^>S ■ j^k?p<^;/-t: — 



wo 01/45329 PCT/JP99/07042 

1 6 



d mm^y't'-i^^miiB^m^mm:^ y^-i^tm—(Dmmx'm 
wjT^m-^iz-Di^xmm-r^. ^(Dm-^iz^-i:. 2 o o p^fc^ift-r 
.y-t— >? I Dhmm^ y-^-z^^mmmcDrnm^-c h >^h^M 
itiJo'tt. mm-r^^ ^ y'in-i^ i Dtmm^ yii-i^mmnB^mcDmmis^ 

s.y'^h^Mjt-Hnxmm'f^o os2io«\ mm^ y±i--y^m 
m^mo^mwi^-i a >^tmm^y't-zymmmm<Dmm^-(^ >^'l^ 
wmv. mm?^ y±i-'^^im9!Lm2 5 0 , mm?^ y±:->^mmmm 240 

^mW}-r^o ^tz. O S 2 1 0 M^pt •;/-tr — ~>*^ffi5!l31 2 4 0 

m-r^^jz. m.m-r^^ mm ^y^-'y I D^m-To zn^^\fx. m 
9miz^vrzmm>^ y^i-i^mmmm^mnv^ t^^ntz i D\zmm-r 

^ yiL — z^comm^nz) o ^tz. OS2 10^^. mM^y±-i^^m 

n^sttT> mzmizmi^fzmm?^ y±-i^^mmm^mnv. m^n 

fz I D \zmm-r ^ ;^ y -\z - (D^m . 

xi>T^fT LTfeckii. cniCctD, ^ y.^m^'^Mmizx^ ^ ti^z) 
jtt?.is^^m<D—nmmx\-i.. os^m^^^. os(Dm.m.\z^v)^^^:^ 
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^ tZht-Z) CD m^^^^-y hU — ii7 (D^n^tllzMft^i^X. ^-^v h U — 
20. 30. ^-^ y h U — ■i? U > V U — =p 4 0 0 , 600, — ^ 

H -^-Y A 5 0 , 7 0 0 ^^frtfc. Itl^OMt^l.^^^^ h , 

^mn^o ^bX, ^W^^- h y-i^ilitMS 2 2 0 ICJS, T-^^/h"? 

'km^^rzoVfi^V.Wm^.^-yVU-'^\z^^yh:^yt-i^tmm:^^y 
•fe-S^^^^^-l^^ C <i: feT#5. ^'JP^^-;/ h y-^^S^e, 

tffg^^-;/ - '^7 \Z^^-t ^ t^\Z\t. mn^ y 't-i^\z-D\.^X\t:^ 



^^t: K ^ h * 0 C L^^Ci ^ ^ 9$ ^ 

'<^^'\x\j^^mmi<^ 0 9 M ^---ouno d v? o 4 -tti&hi* 

4 < V>:^1 e> TOPi^W^ — C2?rBi^:*: ' :ej » 5r 4- 11? S 4^ — £i 4 

)<mM 'nw^2.^'m^^ir^—^^\v^mM2\mM^\\i^m^—cDyB^:^ 

/r. yr ^ < V ^-rj /? — 4 v^^Qjq ^^-e ajj< 

Cr^commm—co^B^^ '-^i^Wf^^-mm^i^-^ 4 
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"7 — i7-ir/cC< Tfe^v^c ^«J;^ti, >;/-tz:— v'^ffl Vi^/ty- hl^-f 
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